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Appendix A: Toolkit of Bikeway Improvements 
The 2000 Bicycle Capital Improvement (CIP) study defined a toolkit of bicycle facility 
improvement types and identified the most likely type for each roadway segment in the 
City.  Sunnyvale’s 2006 Bicycle Transportation Plan updates this toolkit by adding: 

• A “parking pockets” variation of minor widening 
• A “Speed Management” option 

(for low volume residential collector streets where parking removal or 
substandard-width striped bicycle-and-parking lanes were previously 
recommended) 

• A “Bicycle Boulevard” enhancement of speed management 

Table A.1 lists the options in the updated toolkit: 

Table A.1: Toolkit of roadway improvement options 
Tools for adding bike lanes Bike Plan Figure 
1 Re-striping (without parking reduction or widening)  
 a) Without travel lane 

removal 
 5.1 

 b) Removal of a travel lane, 
and possible addition of a 
center turn lane where none 
existed 

Considered where vehicles per lane per peak 
hour is sufficiently low.  Adding a center-turn 
lane creates opportunities for median refuges 
that improve pedestrian crossing safety. 

5.2 

2 Parking modifications 
 a) Parking removal, both 

sides 
 b) Parking removal, one side 
 c) Time-restricted parking 

Choice depends on land use (residential or 
commercial), occupancy, turnover, and time-of-
day patterns, and the availability of off-street or 
side-street parking 

5.3 

3 Widening 
 a) Parking pockets Where a landscape strip is present, creating 

indentations for parking to avoid widening entire 
blocks 

 b) Minor widening Not requiring utility relocation or property 
acquisition 

 c) Major widening  Requiring utility relocation or property 
acquisition 

5.6 

Tools for streets without bike lanes  
4 Shared Lane Marking Considered where bike lanes are desirable but 

lane removal, parking modifications and 
widening are impractical 

5.4 

5 Speed management For low-volume residential streets where 
cyclists can be passed using the full street width 

 a) Without traffic control 
changes 

 

 b) “Bicycle Boulevard” 
treatment 

Speed management combined with traffic 
control changes to reduce the number of 
locations at which a bicyclist must stop. 

5.5 
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A.1 Bicycle accommodation dimensions 

Bicycle lanes along an uncurbed roadway edge may be as narrow as 4’.  Along curb and 
gutter, the minimum is 5’ to provide pedal clearance from the curb, with an additional 
requirement of at least 3’ of asphalt outside the gutter.  Where parallel parking is 
present, the combined bike lane and parking area must be at least 12’, and 13’ is 
desirable for safe “door zone” clearance especially where there is substantial parking 
turnover. 
 

Figure A.1: Typical Bicycle Lane Section – With and Without Parking 
 
Sunnyvale’s design minimums for lane widths are: 

• 11’ for travel lanes on arterials 
• 10’ for travel lanes on other streets 
• 11’ for center turn lanes (measured outside-to-outside), or 10’ inside-to-inside 

 
On streets without bike lanes, outside lanes at least 14’ wide make it possible for motor 
vehicles to overtake bicycles without encroaching into the adjacent lane. 
 

 
Figure A.2: Typical Bicycle Route Section (Wide Outside Lanes) 

 
The following sections describe each toolkit option.  As noted in Table A.1, Bicycle Plan 
Figures 5.1 through 5.7 show the streets for which each option is applicable. 
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A.2 Restriping 

Restriping without travel lane removal 

On some street segments, bike lanes can be added by narrowing lanes (subject to the 
City’s minimum-width standards) without removing lanes.  The City’s goal is to extend 
bike lanes to the limit line or crosswalk, but where there is inadequate width to do so 
because of turn lanes or islands the bike lane can be dropped on the approach. 
 
Travel lane removal 

On streets with significant excess vehicle capacity, it may be possible to add bike lanes 
by removing one travel lane in each direction.  Because a travel lane is roughly twice the 
width of a bike lane, removing two travel lanes can also enable the addition of a center 
turn lane or parking.   
 
One specific type of travel lane removal, the “4 to 3 conversion”, changes a street from 
four travel lanes (two in each direction) and no center turn lane, to two travel lanes (one 
in each direction) and a center turn lane, as shown in Figure A.3.  In addition to being 
more comfortable for bicycling, the converted street is considerably safer for pedestrians 
to cross because the single travel lanes eliminate the “multiple-threat” collision mode in 
which a motorist in the near lane stops but hides a far-lane motorist who does not see 
the pedestrian.  Pedestrian crossing safety can be further increased by adding median 
islands where needed, for example where a trail or a minor-street bike route crosses the 
busier street.  Conversions to one travel lane per direction also increase safety by 
reducing excess speed, because they allow prudent drivers to set the pace. 
 

 
(BEFORE) 

 
(AFTER) 

Figure A.3: Adding bike lanes with a “4 to 3 conversion” 
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A.3 Parking modifications 

Figure A.4 shows several options for adding bicycle lanes by removing or restricting 
parking on one or both sides of a street.   

 
a) Parking both sides, no bike lanes 

 
“Daytime bike lane” sign assembly (Palo Alto) 

 
b) Parking removal, one side 

 
d) Parking on one side, restricted on the other side 

 
c) Parking removal, both sides 

 
e) Parking removed on one side, restricted on the 

other 

Figure A.4: Parking modification options for adding bike lanes 

The 2000 Bicycle CIP proposed parking removal (sub-figure c) on streets where parking 
utilization was below 10% during both average daytime and nighttime periods.  One-
sided parking (b) was proposed where more than 60% of vehicles were parked on one 
side during the daytime.  Daytime parking restrictions (d, e) were suggested as an option 
where daytime utilization was below 20% (residential) or 15% (workplace areas).  This 
option is especially useful where there is no good alternative route for school (student) or 
work (adult) bicycle commuters. 
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A.4 Widening 

On street segments where all travel lanes are needed and parking is either necessary or 
not present, adding bike lanes may require widening.  Widening is “minor” if it can be 
accomplished within the existing right-of-way without utility relocations.  “Major” widening 
requires property acquisition or removal of structures. 
 
“Parking pockets” are a special case of minor widening where a landscape buffer strip is 
present and where parking demand is low but still high enough that parking removal is 
deemed infeasible.  A parking pocket is a curb indentation into the landscape strip for 
one or more car lengths, enabling cars to be parked partly or fully behind the curb.  This 
approach could be considered for the east side of Wolfe Road between Maria Avenue 
and Reed Avenue, a segment that currently has Shared Roadway Bicycle Markings. 
 
Another special case of minor widening is the relocation of a median without modifying 
outside curb and gutter.  Although this type of change is within the existing right of way, 
it may require relocation of utilities in the median.  It may be possible to add bike lanes to 
parts of Mathilda Avenue between California Avenue and US-101 without modifying the 
outside curb and gutter, by removing parking from one side and shifting the median. 
 
A.5 Shared Roadway Bicycle Marking 

Bike lanes are the appropriate accommodation on streets where motor vehicles travel 
considerably faster than bicycles and traffic volume in the same or opposite direction 
makes safe passing difficult.  On some streets where these conditions apply, constraints 
on available width or the difficulty of modifying parking may preclude the addition of bike 
lanes at least in the short term.  This situation requires bicyclists to proactively ensure 
their safety by occupying enough of the available outside lane width to remain clear of 
parked cars whose doors might open, and of debris near the right edge of the roadway. 
 
The Shared Roadway Bicycle Marking is now an approved traffic control device in 
California on streets with parallel parking.  It is intended to show bicyclists how far from 
the right edge they should travel to avoid opening car doors, and to inform motorists that 
bicyclists will use the street and will stay clear of car doors for their safety.  The 
approved marking consists of a bicycle icon and a double chevron as shown in Figures 
A.5 through A.7.  Experimentation conducted in San Francisco found this marking 
superior to an earlier shape that enclosed the bicycle symbol in a hollow arrow, whose 
nickname (“sharrow”) has come to be applied to the approved symbol as well.  At the 
federal level this device is called the “Shared Lane Marking”; it has not yet been 
incorporated in the MUTCD.   
 
Sunnyvale currently uses these markings on Wolfe Road between Maria Avenue and 
Reed Avenue, where daytime residential parking is relatively light but not deemed 
feasible to remove, in part because the long blocks on this segment mean that Wolfe 
Road resident and visitor parking cannot reasonably be shifted onto the relatively distant 
cross streets.  However, the high vehicle speeds and low parking occupancy on that 
segment causes most cyclists to shift to the right in the long gaps between parked cars, 
forcing them to negotiate back out into traffic to pass the next parked car.  Based on this 
experience, parking occupancy and speed differential should be considered when 
evaluating other street segments for Shared Roadway Bicycle Markings. 
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Figure A.5: Shared Roadway 

Bicycle Marking 

 
Figure A.6: Marking in use 

 
Figure A.7: Lateral placement of marking 

(centered 11’ or more from curb face) 
 
Before the Shared Roadway Bicycle Marking became available, Sunnyvale’s practice for 
high-conflict narrow-outside-lane situations was to post “Share The Road” warning signs 
like the one shown in Figure A.8.  Such signs were used on Sunnyvale Avenue between 
Evelyn Avenue and El Camino before that segment underwent a 4-to-3 lane reduction to 
reach its present layout.  The 2003 Manual on Uniform Traffic Control Devices, which 
California has adopted as its Traffic Manual, has a “Share The Road” plaque (W16-1) for 
use with the W11-1 bicycle symbol sign as shown in Figure A.9. 
 

 
Figure A.8: Sunnyvale 
“Share The Road” sign 
(from 2000 Bicycle CIP) 

 
Figure A.9: MUTCD 
“Share The Road” 

sign assembly 

 
 

 
Figure A.10: Experimental 

regulatory sign for 
narrow-lane situations 
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The intended meaning of “Share The Road” is “pass in the adjacent lane, when it is safe 
to do so”.  However, some motorists and bicyclists interpret it to mean “yield the lane so 
motor vehicles can pass without delay”.  This ambiguity limits the usefulness of the 
“Share The Road” message, even when augmented by graphics.  Several jurisdictions 
around the U.S. are now experimenting with clearer regulatory messages for such 
situations, notably the “Bicycles May Use Full Lane” wording under consideration for a 
future MUTCD (Figure A.10).  San Francisco uses “Bicycles Allowed Use Of Full Lane” 
signs in conjunction with Shared Roadway Bicycle Markings. 
 
A.6 Speed Management 

Overview 

Bicycle lanes are inappropriate on streets with low traffic volumes.  A bicycle lane’s 
purpose is to facilitate overtaking of bicyclists by motorists where motor vehicles travel 
considerably faster than bicycles, and where traffic volume in the same or opposite 
direction makes overtaking difficulty or delay-prone. 
 
On the residential and minor-collector streets that form several of Sunnyvale’s 
“neighborhood” bike routes, traffic volumes are low enough that passing maneuvers can 
use the full width of the street, which is supported by the fact that these streets have 
either a dashed centerline or no centerline.  On many such streets, daytime parking 
demand is sufficiently high that parking removal or daytime restriction may be infeasible. 
 
The appropriate bicycle accommodation on such local streets is to deter speeding so 
that bicyclists – especially schoolchildren and parents riding with children – are 
comfortable sharing the street with motor traffic that can pass using the other half of the 
street.  On some parts of neighborhood routes, turns or jogs every few blocks limit 
speeding, but additional measures may be needed on long straight segments without 
frequent stop signs.  Deterring speeding on residential streets also benefits pedestrians, 
and reduces the attractiveness of the street for cut-through traffic. 
 
Sunnyvale’s Neighborhood Traffic Calming Program 

Sunnyvale has a neighborhood traffic calming program consisting of two levels.  The first 
level involves education and enforcement including radar speed signs; the second level 
adds engineering measures that physically limit the maximum speed of vehicles.  Figure 
A.11 shows several examples: a neighborhood traffic circle that limits speeds to 12-15 
mph at an intersection, a speed hump that limits speeding in the middle of a long block, 
and a median “gateway” island to prevent high-speed turns into a block.  All of these 
measures including the circle are “bicycle-friendly”; traffic volumes are low enough that 
bicyclists can pass by the circle when no car is traversing it in the same direction.   
 
Streets classified as arterials or collectors are not eligible for the traffic calming program.  
This is partly because vertical speed management devices such as speed humps and 
speed tables are not appropriate on higher-volume streets, and neighborhood traffic 
circles are not applicable above approximately 2,500 vehicles per day because of the 
need for large trucks to turn left in front of the island.  “Gateway” islands as shown in 
Figure A.11(c) are considered to be on the neighborhood street, not the major street. 
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a) Neighborhood traffic circle, Canary Drive at Loch Lomond Court 

 
b) Speed hump, Canary Drive between Inverness Way and Loch Lomond Court 

 
c) “Gateway” island at start of block, Canary Drive at Inverness Way 

Figure A.11: Neighborhood traffic calming devices in Sunnyvale 

Bicycle Boulevards 

A “bicycle boulevard” is a bicycle route using neighborhood or local streets on which 
stop signs have been largely shifted onto cross streets, enabling uninterrupted through 
bicycle travel.  Because “turning” many stop signs in this way can attract through motor 
traffic to the route, it may be necessary to compensate with traffic calming devices or 
motor vehicle through-movement restrictions.  The result is a preferential “throughway” 
for bicycles that retains full local access by motor vehicle to all parcels along the route. 
 
In some cases the motor vehicle through-movement restriction may take the form of a 
natural barrier such as a creek or park, across which bicycles but not cars can travel.  In 
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other cases the restriction is artificial, for example street closures or mandatory right-turn 
islands at collector- or arterial-street signals, with provision for bicycles to make the 
through movement at these locations. 
 
Palo Alto’s Bryant Street, the original Bicycle Boulevard, extends approximately three 
miles from south Palo Alto through downtown to the Menlo Park city limit.  Its vehicular 
through movement restrictions consist of bicycle-and-pedestrian-only bridges across 
Adobe Creek and San Francisquito Creeks, two bicycle-permeable street closures, 
vehicle right turn islands at an arterial signal, and a neighborhood traffic circle.  Bryant 
parallels Alma Street, an arterial roadway, and Middlefield Road, a major collector. 
 
Bicycle boulevard candidates in Sunnyvale include The Dalles Avenue, the Alberta-
Inverness route, the Evelyn-to-Tantau route described in the Bicycle Plan, Washington 
Avenue north of downtown, and possibly Morse Avenue between California Avenue and 
Ahwanee Avenue.  The Sunnyvale / Maude / Borregas Avenue route to Moffett Park that 
will be created by the completion of the two freeway bicycle bridges will be another 
bicycle boulevard candidate because the bridges are gaps for motor traffic. 
 

 
a) Bicycle-admitting street closure at Lowell Avenue 

 
b) Bicycle- and pedestrian-only bridges at Adobe Creek 

 
c) Bicycle-through / motor vehicle right-turn-only at Embarcadero 

Figure A.12: Motor vehicle through-restrictions on Palo Alto’s Bryant Bike Boulevard 

 



 
City of Sunnyvale

2006 Bicycle Plan – Appendices A-F
Page A-10 

 

 
 











 
City of Sunnyvale

2006 Bicycle Plan – Appendices A-F
Page C-1 

 

Appendix C: Standard Operating Procedure: 
Bicycle and Pedestrian Safety Through Work Zones 

The City of Sunnyvale sets forth rules and requirements for private and public 
construction activities in its Standard Operating Procedures (SOPs).  The following two-
page SOP and the subsequent figure address bicycle accommodation through work 
zones. 
 
  

CITY OF SUNNYVALE 

STANDARD OPERATING PROCEDURES 
BICYCLE AND PEDESTRIAN SAFETY THROUGH WORK ZONES 

 

 
Warning sign types and locations: 
• For any lane closures on the right side of the street there will be four required signs. 

1. Road Work Ahead 
2. Right /Bike Lane Closed Ahead (depending on the situation) 
3. A Bike Warning Sign - either W-79, Share the Road, or Watch for Bicyclists. Staff prefers 

using the Watch for Bicyclists sign.  
4. Lane/Bike Lane Closed (depending on the situation) 

 
Bike lane closures: 
• For any bike lane closures there will be four signs required. 

1. Road Work Ahead 
2. Right /Bike Lane Closed Ahead (depending on the situation) 
3. A Bike Warning Sign - either W-79, Share the Road, or Watch for Bicyclists. Staff prefers 

using the Watch for Bicyclists sign.  
4. Lane/Bike Lane Closed (depending on the situation) 

• Staff will try to provide a 14 foot wide travel lane in situations where bicycles and cars will need 
to share a lane. If this is not achievable, the Caltrans minimum of 10 feet will be required.  

 
Sidewalk closures: 
• A clear pedestrian path will be provided through any sidewalk construction.  

1. This could be attained by 
a) creating a pathway on the sidewalk around the construction, or through the parking strip 
b) creating a coned or barricaded  area off of the sidewalk, 
c) designating a flagger to escort pedestrians safely through the work zones  

2. If there is no clear pathway immediately available, pedestrians will be detoured. Any detour 
will include detailed signage. The pedestrian will be notified of the detour before they 
reached the construction sites so that no backtracking would be required. Elaborate 
pedestrian detours will be avoided if possible because staff has found them to be ineffective.  

• Issues concerning provisions for people with disabilities will be handled on a case by case basis. 
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City Of Sunnyvale Standard Operating Procedures (SOPs): 
Bicycle And Pedestrian Safety Through Work Zones, continued 

 
Sign placement for work zones that will not be closing any travel lanes: 
• Work crews must warn roadway users of the work being conducted on the side of the roadway 

even when no travel lanes are being closed. In this situation, the warning signs will be placed off 
of the roadway as much as possible. Bicycle and pedestrian travel will be considered in the 
placement of the sign. Sign visibility and proximity to the work zone will also be considered.   

 
Duration of work: 
• Work crews may use their discretion regarding warning signs and traffic control on jobs that will 

last under 1 hour. Short duration work is defined as work that occupies a location up to one 
hour. It is appropriate to use colored or marked vehicles with rotating strobe lights, arrow panels 
or truck mounted signs in place of advance signs and channelizing devices.  

 
Nighttime visibility: 
• Retro reflective 28" cones will be used to barricade work zones at night.  
• Barricades with reflective striping will be used to hold warning signs.  
• Arrow boards will be used under some circumstances.  
• All work being conducted by the city at night will only done on an emergency basis.  
 
Storage of Equipment on-street: 
• No storage of construction equipment or debris is permitted on the street outside of working 

hours.  
 
Outside contractor compliance: 
• Provide all encroachment permittees with a copy of the city's SOP. 

1. Make contractors aware ahead of time that they will be required to secure their own signs.  
2. Staff will continue to make announcements to sign vendors that the City will be requiring 

these signs.  
Complaint procedures: 
• For complaints related to work done by city crews, all complaints will be routed through the 

"field services" answer point.  
• For complaints related to work done for capital projects or by contractors with encroachment 

permits, all complaints will be routed to the Project Administration division.  
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Figure C.1: Standard Operating Procedure for Right Lane and Bike Lane Closures 
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